Abstract: The ion-induced long-range orientational order between water molecules recently observed in second harmonic scattering experiments and illustrated with large scale molecular dynamics simulations is quantitatively explained using the Ornstein-Zernike integral equation approach of liquid physics. This general effect, not specific to hydrogen-bonding solvents, is controlled by electroneutrality condition, dipolar interactions and dielectric+ionic screening. As expected, all numerical theories recover the well-known analytical expressions established 40 years ago.
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The theoretical study of correlations in ionic solutions with an explicit treatment of the molecular solvent on an equal statistical mechanical footing with the ions (as opposed to the primitive model picture of continuous dielectric solvent) has a long history in the literature since the late 1970's. Analytical limiting laws valid at low salinity and large separation 3 4 as well as systematic numerical resolutions of the liquid physics Ornstein-Zernike (OZ) approach with standard Mean Spherical Approximation or HyperNetted Chain (HNC) integral equation
approximations have covered various types of molecular solvent, from the pure dipolar case 5 6 7 up to the more realistic site-site representation 8 9 10 11 12 . In the present context, it is fruitful to recall right away the limiting law for the solvent-solvent (ss) orientational correlations established by Hoye and where  s is the number density of the solvent,  its dielectric constant, Ornstein-Zernike + HNC integral equation
The formalism and the numerical resolution of the OZ equation with approximate integral equations for molecular liquids and mixtures are well documented in the literature 8 9 10 . It is sufficient here to remind that the angular dependence of the different correlation functions like the pair distribution function ( , ) ij gr  which couples pairs of particles belonging to species i and j is expressed as an expansion onto rotational invariants defined by 5 indices in the general case 13 14 : 
Analytical laws
It is fruitful to understand the origin of the long-range asymptotes. It seems that the standard analysis has been somewhat ignored in the recent literature, so we take this opportunity to briefly recall its main steps. Everything starts from the OZ equation in q-space (1.3) which can be viewed as a matricial relation, for each  value, between ĥ and ĉ projections 8 9 . Focusing on the low q region, matrix inversion provides ĥ from the known behavior ˆ/ c v kT  , independent of the density and salinity.
Let us first treat the pure solvent case. In the limit of zero q, the OZ equation couples These two relations combined with the two OZ equations (one for =0, one for =1) lead to: 
The new, ion-induced lorentzian contributions, independent of the salinity at zero q, perfectly fit the HNC curves in figure 1a , except for the highest salinity. One notes in particular that the fig.2 ) that was observed is therefore an artefact. ). The agreement with the HNC numerical data is illuminating, see figure S1 . Note that the slope at the origin in q-space diverges at infinite dilution: in the case of one single ion immersed in bulk water, the ionsolvent orientational total correlations become unscreened and behave as 1/q or 1/r 2 .
Figure S1: HNC curves (solid lines) and asymptotic laws (dotted lines) for the ion-ion and ion-solvent total correlation functions. The 011 curves must be understood as the imaginary part of the corresponding functions.
The SPC/E site-site model for the water molecules used in the present HNC theory goes beyond the simple dipolar picture. In particular, it involves the first extra projection 
